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 Abstract. 
The effect of dietary incorporation of Azadirachta indica (neem) and Artemisia annua (A.annua) at levels of 10 and 5 % 
on broilers performance and anticoccidial potency against Eimeria tenella (E.tenella) was studied. A total of 210 day-old 
Cobb chicks were allocated to seven groups each of three replicates. Three experimental isonitrogenous-isocaloric broiler 
diets were formulated for starter (0-21 d) and finisher (21-42 d) periods. For each treatment, two groups had been used, 
one was infected with 30x103 sporulated oocysts of E.tenella and the other was kept as negative control. For the control 
treatment, three groups were served as non-infected non-medicated control (GA), infected non-medicated control (GB) 
and infected-medicated control (GC). The average body weight gains (BWG), feed intake (FI) and feed conversion ratio 
(FCR) were recorded allover the experimental period. The anticoccidial evaluation post E.tenella infection depended on 
bloody diarrhea, mortality rate, cecal lesion score as well as the oocyst excretion (OE). On the pre-infection period, no 
significant difference could be observed due to the incorporation of either neem of A.annua compared to control regarding 
performance. The results in the post-infection period (21-42 d) suggested that either neem (10%) or A.annua (5%) 
incorporation in broiler diet was able to alleviate the adverse effect of E.tenella infection. These results emphasis the 
importance of both herbal plants not only as natural anticoccidial additive but also as a promising cheep feedstuff to be 
incorporated in broiler diets. 
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1. Introduction 
Coccidiosis is considered one of the most economically important parasitic diseases worldwide that causes 
high mortality and morbidity rates in addition to poor food conversion and weight gain in poultry industry (1). 
Unfortunately, the rapid development of drug resistance coccidia strains and the higher costs of medication as 
well as the consumer pressure to have drug free poultry products have made increasing interest for alternative 
products to control coccidiosis. Recently, phytochemicals come from various types of botanical elements have 
been explored as sustainable alternatives for controlling coccidiosis and seen to be quite efficacious (2). One 
of the old medicinal plants used is Azadirachta indica (neem plant) that found to be anti-helmentic in both 
human and animals ( 3 & 4 ) as well as antimicrobial (5).It was demonstrated that the addition of 0.3% ground 
neem fruit in broiler feed had tremendous effect in combating coccidiosis as compared to salinamycin 
ionophore(6). Also, the aqueous extract of neem either soley or in herbal plant mixture showed significant 
reduction in coccidial oocytes burden without affecting broiler's growth (7&8). Lately, Artemisia annua 
(A.annua) has been found to play a very important role in the management of both animal and human 
healthcare (1&9and10). Many studies had clearly identified a number of adventages in supplementing dried 
A.annua leaves 10-20% (10-17 ppm artemisinin) to broilers diet, least and not last the anticoccidial potency 
against E.tenella (2, 1, 9and10). Therefore, the objectives of this study are to investigate the possible efficacy 
of incorporation dried Azadirachta indica (neem) and Artemisia annua (A.annua) in broiler diets either as 
growth promoters and/or as anticoccidial agent against E.tenella infection compared with salinomycin sodium 
(anticoccidial feed additive). 
2. Material and Methods 
2.1. Experimental birds and feeding: 
A total of 210 one-day old Cobb broiler chicks were used in this experiment. The chicks were reared in 
deep litter clean pens under standard hygienic conditions and subjected to the routine vaccination programme. 
The proximate chemical composition % (11) of dried neem leaves and dried A.annua leaves for CP, CF, EE, 
NFE was 16.1,18.5; 13.0,14.8;3.9,6.1;12.2,11.3and45.8,49.3, respectively. Three experimental diets were 
formulated (isonitrogenous and isocaloric) to meet the requirement of NRC (12) to which neem and A.annua 
were incorporated at levels of 10% and 5%, respectively. All birds have free access to feed and water. 
2.2. Experimental design 
The experimental birds were allotted into seven treatment groups (A-G) and each treatment was subdivided 
to 3 replicates. For each treatment, two groups had been used, one was infected with 30x103 sporulated 
oocysts of E.tenell( 13)  at the age of 22days and the other was kept as negative control. For the control 
treatment, three groups were served as non-infected non-medicated control (GA), infected non-medicated 
control (GB) and infected-medicated control (GC). The average body weight gains (BWG), feed intake (FI) 
and feed conversion ratio (FCR) were determined pre and post infection periods. The anticoccidial evaluation 
post E.tenella infection depended on bloody diarrhea, mortality rate, cecal lesion score as well as the oocyst 
excretion (OE ) were determined in excreta samples taken from each replicate at the day of infection and 
every other day up to 10 days post E.tenella infection using McMaster chambers (14).  
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2.3. Statistical analysis 
Triplicate results of proximate and biological data were examined by analysis of variance (15). 
3. Results and discussion: 
The results of the proximate chemical composition come in accordance with the results obtained by other 
workers (6&9). 
3.1. Performance results 
The impact of incorporation 10% neem and 5% A.annua in experimental broiler starter and finisher diets is 
presented in table (1).  
Table 1: Daily body weight gain (BWG) in grams, Daily feed intake (FI) and feed conversion rate (FCR) in response to dietary treatments 
at pre and post E.tenella infection/periods. 
Parameter GA 
-ve control 
GB 
+ve control 
GC 
+ve Control 
Med/infect 
GD 
-ve 
10% neem 
GE 
+ve 
10%neem
GF 
-ve 
5%A.annua 
GG 
+ve 
5%A.annua 
Day 0-21 
Av.daily 
BWG 
34.8a ±2.9 33.2 a ±2.2 34.9 a  
±3.3 
34.6 a ±3.1 33.9 a 
±2.9 
35.7 a 
±3.1 
35.1 a 
±2.9 
Daily FI 42.2 a 
±3.1 
44.4 a 
±3.9 
46.1 a 
±4.5 
45.2 a 
±4.6 
43.7 a 
±3.9 
47.8 a 
±5.1 
46.7 a 
±4.6 
FCR 1.25 a 
±0.04 
1.34 a 
±0.06 
1.32 a 
±0.07 
1.35 a 
±0.03 
1.29 a 
±0.05 
1.33 a 
0.03 
1.28 a 
0.04 
Day 21-42 
Av.daily 
BWG 
56.1 a 
±3.1 
41.7a 
±3.3 
54.1 a 
±3.4 
50.2 ab 
±2.9 
46.3b 
±2.6 
53.8 ab 
±3.6 
51.6 ab 
±2.8 
Daily FI 82.0 a 
±3.3 
75.9 a 
±2.9 
89.6 a 
±5.5 
80.6 a 
±4.1 
81.6 a 
±4.6 
82.4 a 
±3.6 
83.1a 
±4.4 
FCR 1.46 a 
±0.06 
1.82 a 
±0.07 
1.54 a 
±0.09 
1.61 a 
±0.05 
1.76 a 
±0.04 
1.53 a 
±0.06 
1.61 a 
±0.07 
Means in the same row with different superscripts are significantly different (p<0.05) 
 
The results of pre-infection preiod (0-21 d), suggested that incorporation of either 10% neem or 5% 
A.annua in isonitrogenous and isocaloric diets did not adversely affect the performance profile. This result 
came in agreement with the results of other studies (6&9). In the post-infection period (21-42 d), the non-
infected control group (GA) achieved the best weight gain and FCR, respectively (56.1 g and 
1.46).Meanwhile, The infected control group (GB) exhibited the worst performance results followed by the 
infected treated group E (10% neem), there was no significant difference between group A and the infected 
controls of all treated groups (10% neem and 5% A.annua) as well as the infected medicated control (GC) on 
average BWG, daily FI and FCR. This is because all isolates of Eimeria causing significant weight depression 
and impaired FCR (16). The reason for this performance impairment is that the organism destroys the 
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absorptive mucosal surface, competes for micro nutrients resulting into metabolic imbalances and hence 
adversely affects nutrient utilization (6). The infected group fed on 5% A.annua (GG) was able to alleviate the 
negative effect of E.tenella infection on broiler performance which is in agreement with other workers who 
used different levels (Allen et al., 1997; Allen et al., 2000; Brisibe et al., 2008; Emilio, 2010). Brisibe et al. 
(2008) suggested that the chemical analysis of A.annua (table 1) exhibited good nutrients balance (18.5 CP & 
6.01 EE %) with high levels of antioxidants which potentiates its successful incorporation in poultry diets. On 
contrary, the incorporation of 10% neem was not able to improve broiler performance in the post-infection 
period (21-42 d) which coincided with its anticoccidial response (table 5&6).  
3.2. Anticoccidial response results 
The results of the effect of dietary incorporation of 10% neem and 5% A.annua in broilers diet against 
E.tenella infection are presented in table 2 and 3. Five days post-infection bloody diarrhea occurred in all 
infected groups but was a very mild in the infected medicated (GC) and 5% A.annua (GG) groups. The 
infected non-medicated control group (GB) showed sever bloody diarrhea, the highest mortality (23.7%) and 
caecal lesion score (3.2). The effect of the dietary treatments on oocysts excretion in broiler chickens post 
E.tenella infection is presented in table 3. The incorporation of either 10% neem or 5% A.annua although 
lower (P<0.05) oocyst shedding 10-days post-infection, yet, it failed to do as the infected medicated group 
(6.6, 4.6 vs. 2.1). The anticoccidial efficiency of neem in the current study is supported by other studies which 
used neem either as dried leaves (6). The anticoccidial effect of neem may be ascribed to some bioactive 
chemicals such as azadirachtin which has a significant efficacy on viruses, fungal pathogens and protozoan 
parasites such as coccidian species (17). The anticoccidial potential effect of A.annua appeared in this study is 
not surprising as Aresisia species are generally known to have multitude of antioxidants (vitamin A, C and E) 
including flavonoids such as quercetin (18). In consequence of the acute phase of primary coccidial infection, 
there is maximum oocyst shedding causing atmost tissue damage implicated to oxidative stress. The 
concurrence intake of A.annua as plant-based exogenous antioxidant was capable of scavenging such free 
radicals involved in cecal injuries (19). 
Table 2. Effect of dietary treatments on bloody diarrhea, mortality and lesion score of broiler chickens post infection with E.tenella at age 
of 22 days. 
Cecal lesion score at day 28** Mortality 
% 
Level of bloody diarrhea* Experimental groups 
Days post infection 
7 6 5 43 
0.0 ± 0.0 ------ Non infected – non medicated 
control 
G A 
3.2 ± 0.5b 23.7 +++++
+ 
+ - Infected –non medical control G B 
1.5 ± 0.1a 5.4 --+-- Infected – medicated control G C 
0.0 ± 0.0 0.9 ----- Non infected  10% eem G D 
1.9 ± 0.2a 17.3 +++++- Infected – 10% Neem G E 
0.0 ± 0.0 ------ Non infected  5% A. annua G F 
1.2 ± 0.1a 2.1 --++- Infected 5% A.annua G G 
Values in the same column with the same superscript do not differ significantly (p<0.05). *  The extent of bloody diarrhea determined 
according to (20) ** Lesion score was evaluated daily for 7-d post infection according to (14). 
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Table 3. Effect of dietary treatments on oocysts excretion (OE) in broiler chickens infected with E.tenella on 22d. of age. 
Oocysts excretion (103 /g excreta) Experimental groups 
31 d 29 d 27 d 25 d 23 d 21 d 
- - - - - - Non infected – non med. Control G A 
12.2a ±0.9 31.1a ±1.2 180.2a ±4.5 62.1a ±1.9 29.1a ±0.6 - Infected- non med. Control G B 
2.1c ±0.2 5.5d ±0.2 18.3d ±0.5 11.4d ±0.3 7.4d ±0.2 - infected – med. Control G C 
- - - - - - Non infected-10% Neem G D 
6.6b ±0.9 22.2b ±0.8 66.7b ±2.4 38.2b ±1.4 12.2b ±0.3 - Infected -10% Neem G E 
- - - - - - Non infected -5% A.annua G F 
4.6b ±0.5 10.1c ±0.7 35.6c ±0.4 19.0c ±0.5 10.3c ±0.1 - Infected -5% A.annua G G 
Means in the same column with different superscripts are differed significantly (p<0.05). 
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